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Abstract 
This research was written as a part of the MSc in Banking and Finance at the 
International Hellenic University. The aim of this dissertation is to analyze the 
determinants of profitability in European countries after the financial crisis 2008 and 
to measure their impact. Moreover, we wanted to examine if these determinants 
affect equally different countries. Therefore 2 groups of countries were formed, one 
with more sound and healthy financial environment and another more unstable and 
quite problematic. The first group included banks from Greece, Italy and Spain and the 
second from Germany and France. Data from 28 banks were obtained for the period 
2011 to 2016 creating 2 separately data panel which consists from 90 variables and 78 
variables respectively. We tried to analyze the profitability of the banks’ mainly with 
liquidity ratios which delivered from both sides of the balance sheet. Although there 
are some previous researches which tried to investigate the same issue, the 
conclusions are ambiguous and therefore we should except any result. Concluding to 
our research, we can say that despite the reaction of some determinants in the same 
way in both groups referring to the very same profitability ratio, there is not evidence 
of any variable that affect more a specific group of countries. A contact point can be 
consider the net loans to total asset ratio which delivers the liquidity of a bank because 
it affect positive all the banks’ profitability. 
Keywords: Liquidity, Liquidity measurement, Profitability 
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1 Introduction and a theoretical approach 
Nowadays, while the globalization effect has already permeated the financial markets, 
financial institutions' healthiness and their effective performance are indicators for 
economic growth, as there is a positive relationship between financial development 
and economic growth (Levine, 1997, 2005). In particular, the stability and soundness 
of the banking sector is an issue that affects the financial world due to the structure 
of the modern financial system. The linkage among the markets and the banks is so 
strong that a failure in one, would probably provoke contagion to the other. 
A concrete example of the importance of banking system soundness in real economy 
world is the financial crisis of 2007. The crisis began as a subprime mortgage crisis 
from United States and rapidly transmitted not only to other financial markets in 
United States, but also to financial markets abroad. It might have been the credit crisis 
which pull the trigger, but it also turned rapidly into a liquidity crisis among the 
financial institutions (IMF, 2008). The moment that a notable investing bank – Lehman 
Brothers- default, the crisis affected the financial markets to such an extent that the 
investors rushed to liquidate their assets, thus leading the markets to spiral out of 
control. The crisis began to spread out to the real world economy, meaning the 
business industry and the households. Both increased their demands and banks 
started to face liquidity issues. Moreover, shortly after the default of Lehman 
Brothers, there was a change in United States' interbank liquidity, in terms of its 
credibility and its overnight costs (Afonso, 2010). On the other hand, the situation in 
Europe was utterly different. The European Central Bank (ECB) decided to boost the 
interbank liquidity with its unconventional monetary policy, while keeping the short-
term interest rates close to zero (European Commission, 2009). 
According to Nikolaou K. (2008), there are 3 types of liquidity: 1) Central Bank liquidity, 
2) Funding liquidity and 3) Market liquidity and 3 corresponding types of liquidity risks. 
In this research, our subject is funding liquidity and funding liquidity risk and we will 
simply refer to them as liquidity and liquidity risk respectively.  
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The definition of liquidity, as provided by the Basel Committee on Banking Supervision 
(BCBS), is the ability of a bank to meet their obligations in due time without any 
unacceptable losses (BIS, 2008). Furthermore, a similar definition is given by IMF, 
which defines it as "the ability of a solvent institution to make agreed-upon payments 
in a timely fashion" (IMF, 2008). From investors' point of view, liquidity is defined as 
their ability to raise capital (Strahan, 2008). 
Liquidity risk has been defined in early 2006 from Moreno R. (BIS, 2006) as the inability 
of a bank to match the maturity of the bank assets and liabilities. When a maturity 
mismatch occurs on assets and liabilities, a gap is created. This gap indicates whether 
a bank has run out of cash (in case there is an excess of liabilities over assets) or a bank 
has an excess of cash (in case there is an excess of assets of liabilities). Liquidity 
management should handle this gap to find the proper balance between the 
maturities. Therefore, it is evident that the liquidity risk can arise from both sides of 
the banks' balance sheet, either from the side of assets or liabilities. This is something 
that has to be highlighted, since according to Jenkinson (2008), a bank may still face 
liquidity problems, in case of a sudden increase in depositors demands, no matter how 
well-capitalized and profitable it may be. 
Banks' profitability is usually confused with banks' performance. Actually, banks' 
profitability measures the financial performance of a bank; yet there are some other 
key factors that complete the performance of a bank. These factors are the risk 
efficiency of the bank to generate income, the risk that a bank is willing to bear to 
generate earnings and the leverage of the bank (ECB, 2010). Taking all these into 
consideration, it is safe to say that banks' performance is quite complex to be 
calculated precisely. However, it is obvious that liquidity risk has an important role to 
its profitability. Since the maturity transformation1 is one of the core functions of a 
commercial bank (ESRB, 2016), it is needless to say that liquidity and risk management 
is highly correlated with banks' profitability. 
                                                     
1Maturity transformation is the process that a bank funds long-term projects with borrowing from 
short-term sources. Doing this, banks transforms short-terms liabilities (such as customer deposits) into 
long-term assets (long-term loans, e.g. mortgages). Yet, the difference in the rates is the profit for a 
bank. 
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That said, a bank can decide to be in a highly liquid position via holding a larger amount 
of liquid assets2 and limiting its liabilities, but then have to sacrifice some potential 
high gains cause of the opportunity cost of money. On the other hand, if a bank takes 
unnecessary risks to achieve high returns through investing in more illiquid, yet more 
rewarding assets, it may suffer from a bank run in case of an adverse economic 
situation, due to the high demand for withdraws (Diamond and Dybvig, 1983). 
Overall, understanding the importance of liquidity and the complexity of global 
financial system, the need for a common regulatory policy emerged. The European 
Banking Union (EBU) was created as a result of euro debt-crisis in order to protect the 
operating financial institutes from getting default. The initial target of EBU was to 
transfer the regulatory supervisory from a national level to a centralized one. Thus, in 
2009 all of the 28 member-states compromised and decided to form the single 
rulebook, which is the fundamental material of EBU. Operating under the umbrella of 
the European Central Bank (ECB), EBU was created in 2012 as a common regulatory 
supervisor for European banks. 
EBU rests on three (3) pillars: 1) Single Supervisory Mechanism (SSM), 2) Single 
Resolution Mechanism (SRM) and 3) European Deposit Insurance Scene (EDIS). The 
goal of SSM is to centralize the supervisory of banks, to monitor the performance of 
financial institutes and to preserve the stability in significant3 banks. Moreover, SSM 
in collaboration with European Banking Authorities4 (EBA) conducted the stress tests 
in 2014 for the European banks. SRM constitutes the second pillar of EBU and its 
objective is to prevent a bank from failure or provide a solid resolution to a failing 
bank. Another part of SRM is the Single Resolution Fund (SRF). SRF is a common fund 
pool, created in 2016 in order to provide support to SRM. It is important to highlight 
the fact that SRF is gradually financed by Member States until its completion, 
estimated in 2024. Last but not least, EDIS is an important pillar, which will be fully 
                                                     
2Most common liquid asset for a bank are: cash or cash equivalent, reserves at central bank, highly 
liquid securities such a treasury bills or prime-rating bonds. 
3Look at the Appendix the criteria for a bank to be significant. 
4EBA is and independent EU authority who collaborate with other EU authorities (such as SSM) to 
provide the stability among the EU banks. EBA was the main contributor to European Single Rulebook, 
which upon is built the whole idea of SSM. 
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functional after the completion of SRF. EDIS aims to provide an insurance (up to a 
certain portion) on customers' deposits, and reduce the likelihood of a bank run to 
happen. 
Summing up, we can observe an increasing tendency among policymakers and 
regulators to make banks preserve a solid level of liquidity. BCBS set up the Third Basel 
Accord (Basel 3) in 2010 in order to impose a new set of regulations until 2013. Basel 
3 opts to improve the banking sector's financial shock absorption and improve the risk 
management of bank. Basel 3 introduced even tighter capital requirements for banks, 
however the major difference with the previous Basel accords is that liquidity risk 
entered in the new set of regulations. In addition to the previous Basel accords, Basel 
3 introduced even tighter capital requirements for banks introducing a liquidity risk 
among them. Concerning the previous Basel accords, Basel 1 focused primarily on 
credit risk and after an amendment, market risk. As its successor, Basel 2 established 
the meaning of operational risk, while adding tougher capital requirements for the 
banks, which should be standardized to be comparable among each other worldwide. 
Furthermore, Basel 2 defined a primitive framework regarding the institutes’ 
supervisory and brought out meanings like the internal assessment process and the 
effectiveness of disclosure as proactive actions to strengthen the market and 
encourage the banking stability. 
Going through Basel 3 amendment we apprehend the evolutionary structure of capital 
adequacy ratio. The amendment added some layers in tier 1 capital ratio and 
increased its minimum requirement. Therefore, apart from the Tier 1 Capital banks 
now have to be aware of a capital conversion buffer and a countercyclical buffer. The 
former ratio is going to be used to encourage banks to create extra capital in case 
losses occurred and meet banks’ obligations for Tier 1 Capital. The latter ratio is a 
proactive action for the banks to mitigate their losses in credit crises, while also taking 
into account several macro-financial variables. Moreover, a revolutionary “leverage 
ratio” was also imported. The rationale behind this ratio is that banks, before the 
financial crisis of 2007, built their portfolios simultaneously with excessive leverage 
and risk based capital ratio, which had as an impact, that the deleveraging process 
created severe damages in the real economy. 
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Nevertheless, the most crucial additions into the third Basel were referring to the 
liquidity. Firstly, BCBS introduced Liquidity Coverage Ratio (LCR), which is an indicator 
if a bank is able to perform under stressful periods. In particular, LCR calculated as the 
High-Quality Liquid Assets (HQLA) divided by next 30 days net outflows. Therefore, 
LCR is supposed to be a good metric if a bank can be liquid enough for 30 days in a 
period of distress. This measure was introduced in 2015 with a lower limit of 60%, 
which will eventually grow to 100% at the end of 2019. Secondly, BCBS added the Net 
Stable Funding Ratio (NSFR), which imposes the banks to hold a stable profile 
regarding their long-term assets and have a stable funding profile. Specifically, NSFR 
must be in on-going basis over 100% and it is calculated as the available amount of 
stable funding divided to required amount of stable funding. The rationale behind 
NSFR is that the bank should hold a certain level of liquidity for the next year and 
mitigate the risk in its off-balance sheet exposures (OBS exposures). That said, we can 
observe the relationship between these two new ratios that Basel 3 suggests and the 
leverage level of a bank. Once again, the bank should find the balance between excess 
liquidity and lack of liquidity, which may lead to lower profitability and higher 
likelihood for a failure respectively. Hence, capital requirements and liquidity 
requirements should be examined together because they interact with each other in 
the banking system and according to Elliot (2014), if all the factors are stable, the 
higher the capital requirement in a bank, the less the probability of high liquidity need.  
Summing up, this dissertation will test the determinants of profitability on the 
perspective of liquidity. Our liquidity ratios derive from both asset and liability sides 
of the balance sheet and the time frame is a 5-year period (2011 to 2016). The specific 
time-period is selected to depict better the recovering period of the crisis, thus we will 
investigate two (2) groups of countries, a group that faced the financial crisis adversely 
and another one that didn’t face severe problems. 
In the first chapter of the study, there is an introduction of why we do care for the 
performance of banking system and its relationship with bank profitability. Moreover, 
there is a theoretical approach of some meanings like liquidity, liquidity risk and 
liquidity management and the European authorities who regulate the European 
banking system. The second chapter will focus on the results of similar studies that 
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tried to analyze the determinants of profitability. The literature on liquidity’s impact 
on profitability is restricted. The third chapter contains the methodology of the 
research, the sources of the data and a brief description of the variables.  In the fourth 
chapter we will follow the empirical results and finally the fifth chapter concludes with 
some final remarks of the study. 
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2 Literature review 
This section contains a review of the previous literature related with our research. The 
impact of liquidity on profitability is quite restricted because most researchers 
examined the determinants of profitability from a different perspective. In particular, 
there are several researches who examine the determinants of profitability but in 
capital requirements basis and not in liquidity basis. Therefore, liquidity ratios have 
been only used as one of the determinants in most of the previous researches. 
Most researches in past used as a dependent variable either (banks’ profitability) 
return on assets (ROA) or return on equity (ROE) ratios. However, there are some 
researches that used return on average assets (ROAA) and return on average equity 
(ROAE) ratios. Moreover, there are but a few researches that use net interest margin 
(NIM) or net profit before and after tax to measure banks’ profitability. As 
independent variables (determinants of banks’ profitability) the previous studies used 
different ratios. Athanasoglou et al. (2006) divided the independent variables into 
three categories: 1) bank specific determinants, which included ratios that measure 
the capital base of the bank, the credit risk, the productivity, the size and the efficiency 
of the banks’ management, 2)Industry specific determinants, such as the consecration 
of the industry and the type of ownership and 3)macroeconomic determinants, which 
include different macroeconomic factors such as inflation, gross domestic product 
(GDP) and cyclical output. Considering the fact that each author tried to analyze the 
banks’ performance from a different perspective, we can safely say that there are 
different ratios from the abovementioned categories. 
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In early studies, liquidity risk was measured only by calculating liquidity ratios. 
Nevertheless, Poorman and Blake (2005) suggested that liquidity risk should not be 
measured merely by liquidity ratios, therefore creating a well-rounded method of 
measurement. Some alternative ratios ways suggested by Saunders and Cornett 5 
(2006) and by Matz and Neu6 (2007). 
One of the first studies, which examined the relationship between banks’ performance 
and liquidity was conducted by Diamond and Dybvig (1983). They developed a model, 
which tried to explain why banks prefer to issue demand deposits and they conclude 
that if a bank faces liquidity issues, then it might be driven in a bank run. Some other 
pioneer researches conducted by Bourke (1989), Molyneux and Thorton(1992) and 
Berger (1995). Bourke split the banks’ profitability determinants into two categories, 
internal and external. The latter including the regulations, the banks’ size (economies 
of scale, the consecration, the GDP, the inflation and the type of ownership (if a bank 
belongs to government or not). The internal factors, which are our primary focus, 
included capital ratios, overhead costs ratio and a liquidity ratio. This liquidity ratio 
was calculated as the liquid assets to total assets. This was a proxy for the loan to 
deposit ratio. The results of the research showed a positive relationship between the 
specific liquidity ration and ROA. Moreover, this research takes into account data from 
90 banks, which belong to twelve different countries from Europe, North America and 
Australia from year 1972 to 1981. The second research examined banks from 18 
European countries from 1986 to 1989. Molyneux and Thorton (1992) actually 
replicate Bourke’s model to estimate the banks’ performance of European banks. Both 
used a pooled time series approach with a liner equation, regressing banks’ 
performance ratio with various internal and external determinants. However, in this 
case, the authors found a negative relationship between the liquidity ratio and banks’ 
profitability, considered as normal results because liquid assets depict extra expenses 
for the bank.  
                                                     
5Some alternatives that they suggested to measure liquidity risk is peer group ratio comparison, 
liquidity index, financing gap and the financing requirement and liquidity planning. 
6They approach liquidity risk in terms of balance sheet liquidity analysis and mismatch in maturities. 
15 
 
Berger, in contrast of the other two, examined the relationship between capital-asset 
ratio (CAR) and return on equity (ROE). Berger (1995) collected annual data from U.S. 
banks from 1983 to 1989 and added 3-year lagged values of CAR and ROE. The data 
the author employed were focused mostly on banks’ capital and credit profile. A 
positive relationship between CAR and ROE was found, meaning that banks with 
stronger capital expect to have higher profitability. An explanation to this is that well-
capitalized banks would have access to cheaper funding (lower interest rates) and this 
would increase their net income margins and their profitability. Goddart, Molyneux 
and Wilson (2004) enhanced the previous literature when they confirmed Granger-
caused effect between CAR and ROE -which means whenever there is an increase in a 
capital, an increase in profitability follows and vice versa- in their research for 6 
European countries from 1992 to 1998. Another, more recent study, which agrees 
with Berger’s results is Athanasoglou et al (2008). Athanasoglou examined Greek 
commercial banks’ profitability from 1985 to 2001. The author used ROA and ROE as 
dependent variables and tried to analyze them in a complex way, which included bank 
specific factors (capital, credit risk, productivity growth, operating management and 
bank’s size), industry specific factors (type of ownership and concentration) and 
macroeconomic factors (inflation and cyclical output). The coefficient of capital 
variable, which was calculated as equity to assets, was found to be positive and highly 
significant. This fact confirmed Berger (1995), who suggested that banks with higher 
capital can use their sound condition in order to expand or to adjust easier in a distress 
condition. 
Later on, Demirguc-Kunt and Huizinga (1999) tried to examine the determinants of 
NIM and ROA in 80 countries between 1988 and 1995. They used 12 bank specific 
variables and 5 macroeconomic. Among the bank specific variables, they used loans 
to total asset ratio to measure liquidity. Their results showed that there was a positive 
relationship for the liquidity ratio that they used with NIM, and a negative one with 
ROA. Barth, Nolle, Phumiwasana and Yago (2003) tried to expand Demirguc-Kung and 
Huizinga model in their research with title “A cross-country analysis of the bank 
supervisory framework and bank performance”. They used a huge dataset consisting 
of 2300 data from 55 countries and they add some extra variables in the previous 
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model. Using the same ratio for liquidity (loan to total assets) someone would expect 
leading in the same results. On surprise, they found and a negative relationship 
between liquidity and profitability (ROA) although not statistically significant as in the 
research of Demirguc-Kunt and Huizinga. 
In more recent studies, profitability measured in terms of ROAA instead of ROA. One 
of these researches is Kosmidou, Tanna and Pasiouras (2005), which examined the UK 
commercial banks in the period 1995-2002. They used an unbalanced panel data set 
of 224 observations. The liquidity ratio that they used was called “LIQUID” and 
calculated as the liquid assets to customers’ deposits and short-term funding. The 
higher the ratio, the higher the liquidity of the bank. Overall, they ran the regression 
tests with and without macroeconomic factors to have more robust results. 
Nevertheless, they found a positive relationship between liquidity and ROAA (with and 
without the macroeconomic factors) but a negative relationship between liquidity and 
NIM (with and without macroeconomic factors). The following year, Pasiouras and 
Kosmidou (2006) attempted to establish their previous results. Their new research 
referred to 15 European countries over the period 1995-2001. Once more, only 
commercial banks have been taken into account but this time there was a separation 
in domestic and foreign banks. Moreover, they changed the liquidity ratio that they 
used in their previous research. “LOFUND” calculated as loans divided by customers’ 
deposits and short-term funding; yet this ratio was able to measure liquidity 
management. In particular, this ratio depicts the ratio between illiquid assets and 
stable liabilities, thus the lower the value of the ratio the higher the liquidity for the 
bank. Concluding, the research’s results weren’t clear enough. The “LOFUND” sign was 
positive and statistically significant for domestic banks but negative and statistically 
significant for foreign banks, which means that there is a negative and a positive 
relation with banks’ performance respectively. Kosmidou (2008) conducted another 
research replicating the model but this time in a specific country. Accounting data 
from 23 Greek commercial banks for the period 1990-2002, an unbalanced panel data 
set was created. After running a static model regression with dependent variable 
ROAA the results were ambiguous. Running the regression with the external and the 
macroeconomic determinants resulted in a positive but rather insignificant 
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relationship between the liquidity ratio and banks’ performance. On the other hand, 
running the regressions merely with bank-specific factors resulted in a negative and 
significant coefficient, which determines a negative relationship between the liquidity 
ratio and ROAA. Therefore, the higher the specific liquidity ratio is the lower the 
liquidity for the bank. This result is also in accord with Bourke’s (1989) research. 
In 2014, an innovative research used the financing gap, proposed by Saunders and 
Cornett (2006), as an alternative method to measure liquidity risk. Nasserinia, Ariff 
and Fan-Fah (2016) employ data from 100 operating banks in 25 different countries 
over the financial years 2007-2015. Another innovative characteristic of this paper is 
that they analyze the banks’ performance not only related with bank specific and non-
bank specific measures but also with a dummy variable, which were used as control 
measure for the financial crisis in the aforementioned period. They explained banks’ 
performance in terms of ROA, ROE and Profit-shared margin (PSM), which is an 
equivalent to NIM for banks that use interest rates. Furthermore, they created both a 
static OLS model and a dynamic GMM model to acquire more accurate results. 
Moreover, it is important to be mentioned that the authors created three (3) set of 
datasets. The initial was a pooled dataset and then they created two (2) sub-samples 
on the dataset divided into “high-income” and “low-income” countries7. The liquidity 
ratio seems to have a positive, significant relationship both with PSM and NIM in high-
income countries so we can say that the results are consistent through the high-
income economies. On the contrary, regarding the low-income countries, the research 
denotes that the results are contradicting because in OLS tests none of the banks’ 
performance ratio is affected by liquidity and in GMM tests liquidity has a significant 
effect in PSM. 
  
                                                     
7Income per capita used as a measure of income. 
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Dietrich, Hess and Wanzreid (2014) had a totally different approach on how banks’ 
performance and liquidity are related. They were the first that used NSFR ratio which 
imposed from Basel 3, as a proxy for liquidity of the banks. Their research focused on 
7 western European countries8 from 1996 to 2010. The restriction in this study was 
the inability to obtain data for NSFR as the ratio imposed in Basel 3 accord in 2010. 
Therefore, raw balance sheet and off-balance sheet data were needed to calculate the 
NSFR ratio; however, some data have not been reported in the past. An alternate way 
to calculate NSFR approximately was to calculate the available stable funding (ASF) 
and so they did. Counter to our research and to the most aforementioned in the 
literature, the dependent variable in this research was the liquidity ratio and banks’ 
performance ratios (ROA, ROE and NIM) was a part of the bank specific factors. 
Summing up, the results showed that banks with lower liquidity (NSFR< 100%) have 
higher profitability in terms of all 3 ratios and vice versa, banks with higher liquidity 
(NSFR>100%) indicates lower profitability in the same profitability ratios. In addition, 
the research’s results depict that banks with lower liquidity tend to own lower capital 
ratio9.  
                                                     
8Germany, France, Switzerland, Austria, Belgium, the Netherlands and Luxemburg. 
9Equity to assets used as a capital ratio by the authors. 
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3 Data definition, Methodology and Statistics 
 In this section follows a presentation of descriptive statistics, the definition of both 
dependent and independent variables used in the research as well as the 
methodology used. Moreover, there is the list of the banks that were used in the 
research and the way that the groups defined. 
3.1  Source of data and selection criteria 
In this research, all bank related variables obtain from the Bankscope database of 
Bureau and Van Dijk company and all the macro-economic variables obtained from 
OECD online database. 
Due to the fact that we wanted to examine the recovering period of the economic 
crisis and how the new imposed liquidity regulations affected the banks’ performance, 
the time-window which we examined concerned year 2011-2016. Additionally, as the 
purpose of the research was to examine the difference of how the determinants affect 
banks’ performance, we created two (2) groups of countries. The first group includes 
15 banks from countries that faced the financial crisis adversely such as Greece, Spain 
and Italy and the second one includes 13 banks for countries that did not have severe 
damages such as Germany and France. Moreover, the first group seems to be 
characterized with lower GDP growth rate than the second. A list with the names of 
the banks from each group is available in Table 1 - Participating banks and group 
separation. 
Furthermore, the banks had to meet various criteria in order to be eligible for our 
study: 1) The banks must be merely commercial banks, because there is not a variable 
which discriminates the type of bank in our model, 2) The bank must have no missing 
data during the examination period and 3) The bank must have consolidation status10 
                                                     
10According to Bankscope, C2 consolidation status indicates “a statement of a mother bank integrating 
the statements of its controlled subsidiaries or branches with an unconsolidated companion”. 
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C2 in the Bankscope database of Bureau and Van Dijk company. Empirically, the largest 
commercial banks of each country have been taken into account for this research. 
Overall, a balanced panel dataset with 168 observations for each variable created in 
order to examine the relationship between liquidity and bank performance. 
3.2 Variables definition 
As it is mentioned before, the dependent variable in this study constitutes of banks’ 
performance ratios while the independent variables from bank-specific factors and 
macro-economic variables. All the variables with their notation and their expected 
sign can be found in Table 2. 
3.2.1 Dependentvariables 
There are 2 bank’s performance metrics used in this research, which have already 
been used in significant literature researches such as Dermirguc-Kut and Huzinga 
(1999) and Kosmidou at el. (2005). Briefly, the description and the utility of each one 
follow. 
3.2.1.1 Return on average assets (ROAA) 
This ratio is calculated as net profit after tax divided by total assets and indicates the 
ability of a bank to generate earnings from its asset site of balance sheet. Return on 
asset is one of the most useful ration in banks’ performance analysis because it depicts 
the ability generating profits thought bank’s asset management. Finally, on contrary 
with previous literature, we use return on average assets instead of return on assets 
to succeed a smoother result due to its ability to edge the difference which occurred 
in the fiscal year. Figure 1 shows the move of ROAA during the examination period. 
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3.2.1.2 Net interest margin (NIM) 
This ratio is calculated as the net interest income11 over all assets that earn interest12. 
To simplify the meaning of NIM we can say that it depicts the core business of a bank, 
while measuring the gap of what the bank pays to the depositors and what borrowers 
pay to the bank. On other words, it is a metric that takes into consideration the 
investment portfolio of a bank compared to its (debt) obligations. Figure 2 shows the 
move of NIM during the examination period. 
3.2.2 Independent variables 
In this research the independent variables divided into two (2) categories, the macro-
economic (or external) variables and the bank-specific (or internal) variables. 
According to one of the macro-economic variables (GDP growth rate) we created the 
sub-samples. External variables are used to portray the effect of the broad economy 
into the banks’ performance ratio while the internal derives from the operating 
activities of a bank and its management.  
3.2.2.1 Macro-economic factors 
3 different macro-economic variables used for this study. The first, GDP growth rate, 
is one of the most commonly used macro-economic factors and it depicts the business 
cycle of an economy. During economic recession we expect banks’ liquidity to 
increase, due to the lack of lending opportunities, while in economic growth we expect 
banks’ liquidity to decrease and a credit expansion to take place. All in all, a positive 
relationship between GDP growth rate and both (ROAA and NIM) is expected to 
confirm previous literature such as Dermirguc-Kut and Huzinga (1999), Kosmidou at 
el. (2005) and Bordeleau and Graham (2010). The second macro-economic factor 
being used in this research is the inflation13 which directly affects the net interest and 
the net expenses of the bank. The literature review is quite ambiguous and therefore 
                                                     
11Net interest income derives if we substract interest expenses from interest income. 
12Include any asset of the bank that earn interest, or approximately total assets minus fixed assets and 
non-interest earning assets. 
13 Inflation in terms of consumer price index (CPI) 
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inflation can either effect banks’ performance either positive 14  or negative 15 . 
According to Perry (1992) the relationship of inflation and banks’ performance 
depends on whether the expectations of inflation can be fully anticipated or not. The 
third macro-economic factor that is being used in this research is unemployment. This 
metric is calculated as the annual unemployment rate of each country and higher 
unemployment depicts lower liquidity because it affects the loan portfolio of banks. 
Bordeleau and Graham (2010) resulted in a negative relationship between 
unemployment and banks’ profitability. Figure 3, Figure 4 and Figure 5 respectively 
shows the graph of the aforementioned factors thought the years 
3.2.2.2 Bank-specific factors 
Tier 1 capital ratio (T1): Tier 1 common ratio is one of the most important 
measurements to understand the capital adequacy of a bank. This ratio is calculated 
when tier 1 core capital is divided to risk-weighted assets (RWA) of a bank, which are 
bank’s assets weighted to their exposure. T1 ratio have been taken into consideration 
not only because it is imposed by the late Basel 3 accord, but as a well-capitalized bank 
indicates higher profitability according to the literature (Bourke 1989, Berger 1995 and 
Goddart at el. 2004). An explanation may be given because a better capitalized bank 
is consider to be safer in case of sudden losses/demand for liquidity leading to lower 
need for external funding and thus higher profitability. Figure 6 shows how T1 ratio 
moved through years. 
Net loans to total assets (NLTA): This ratio is being used as a proxy for liquidity, as it 
measures liquidity of the bank in term of its assets. Actually, this ratio depicts what 
percentage of assets is binded to loans. The higher this ratio, the more profitable the 
bank might be due to the higher risk that they seek, however lower liquidity is 
expected. Athanasoglou at el. (2006) used NLTA concluding in an insignificant result 
while Dermirguc-Kut and Huzinga (1999) results were confusing, indicating a positive 
                                                     
14Molyneux and Thorton (1992), Athanasoglou et al. (2006) and Singh and Sharma (2016) found a 
positive relationship between inflation and banks’ performance. 
15Kosmidou (2008) and Bordeleau and Graham (2010) found a negative relationship between inflation 
and banks’ performance. 
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relationship with NIM but a negative with ROA. Figure 7 shows the move of NLTA 
during the examination period. 
SIZE: The size of the bank is calculated as the natural logarithm of its assets. This 
measure is an indicator of economies of scale in the banking sector hence it might 
have a positive relationship with profitability in case of the existence of an economy 
of scale which means that a large bank can exploit lower costs of funding due to its 
size. Kosmidou (2005, 2007) found evidence of diseconomies of scale which means a 
negative relationship between the size and the profitability of the bank. However, 
Athanasoglou at el. (2006) and Kosmidou (2008) found evidence of economies of scale 
with means a positive relationship between the size and the profitability of the bank. 
Overall, the literature is confusing thus we do not except a specific sign of relationship. 
Figure 8 shows the amount of banks’ asset through the years. 
LIQ: This ratio is calculated as liquid assets of bank to customers’ deposits and shot 
term funding. The ratio includes elements from both sides of the balance sheet and 
its purpose is to measure how fast the bank can transform its assets to cover 
unexpected losses. High value of this ratio indicates that a bank has less probabilities 
to default. Nevertheless, high level of liquidity is associated with lower rates of 
profitability. A research that used this ratio concluded in mixed results leading to a 
positive relationship with ROAA but negative with NIM, Kosmidou (2005). Figure 9 
depicts the fluctuation of LIQ ratio during the examination period. 
FGAP: This ratio is defined as the financing gap of a bank divided to total assets of a 
bank. To calculate the financing gap customers deposits should be subtracted from 
bank’s loan. The ratio is used as a proxy of liquidity exposure because banks with high 
values of this ratio usually should use its cash or to sell liquid assets to fund the gap. 
The financing gap is strongly related bank’s liquidity, thus a negative sign for ROAA is 
expected. Regarding its relation with NIM, according to Angbazo (1997), the increase 
in financing gap cause a decrease in bank’s liquidity, which in turn narrows the liquidity 
premium in net interest margin, thus a negative sign for NIM is expected. Figure 10 
shows the financing gap in percentage of banks’ total assets. 
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3.3 Methodology 
The aim of the study is to identify the determinants of banks’ profitability. To do so, 
we used a panel data regression following the equation: 
𝑃𝑖𝑡 = 𝜇𝑖 + 𝛿𝑖 + 𝑎𝑏
′ 𝑋𝑏𝑖𝑡 + 𝑎𝑚
′ 𝑋𝑚𝑖𝑡 + 𝜀𝑖𝑡  (1) 
where 𝑃𝑖𝑡  is the dependent variable of the bank i in time t, and vectors 𝑋𝑏𝑖𝑡  and 
𝑋𝑚𝑖𝑡 represent bank specific and macro-economic variables respectively. Moreover, 
𝜇𝑖 and 𝛿𝑖 were added to capture the fixed effects. We estimated the equation (1) 
for each profitability ratio (ROAA and NIM) for both groups of countries. 
The selection of fixed effects is supported from Hausman test (Baltagi, 2005) to 
achieve homogeneity. Next, the Breush-Pagan test conducted under the null 
hypothesis of homoscedasticity. Finally, we estimated the initial model applying the 
white’s transformation in order to control cross-section heteroscedasticity whereas 
needed. 
3.4 Correlation matrices 
Our independent variables tested for high correlation that could affect our results. In 
order to have a more robust result the 2 groups tested separately. Regarding group 1, 
there isn’t any sign of significant correlation among the variables as the most 
significant correlation is the one between unemployment and financing gap (-0,60). 
On the other hand, in group 2 we pinpoint 1 set of variables that surpass the threshold 
of 0.8. The highest correlation observed between NTLA and LIQ ratio (-0.9) while the 
correlation between NLTA and SIZE lies on the threshold (-0.79). Table 4 - Group 1 
correlation matrix and Table 5 - Group 2 correlation matrix comprise the full 
correlation matrices. 
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3.5 Descriptive statistics 
The descriptive statistics of all factors which examined into this study are included in 
Table 3 - Descriptive Statistics. The two groups can be easily compared because once 
again we gather the data separately. Regarding the macro-economic factors, we can 
observe that group 1 has a negative average of GDP growth rate -0,84% and an 
average of unemployment rate equal to 19,41%. On the other hand, group 2 GDP 
growth rate is equal to 1,29% and its unemployment rate equal to 7,6%. Taking into 
account the abovementioned statistics there is presence of more adverse economic 
situation in group 1 as we expected. The inflation rate is quite similar for both groups. 
Regarding the bank-specific variables a significant difference in financing gap is 
observed with group’s 1 FGAP ratio be equal to 14,44 and group’s 2 FGAP ratio be 
equal to 1,85. Last but not least, regarding ROAA we should denote that group’s 1 
mean is lower than median (-0.71 and 0.15 respectively) and this indicates that most 
the most values are above the median. In contrary, in group 2 ROAA are positive and 
its average value is almost the same to its median. 
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4 Empirical investigation 
The results regarding the two models for each group are presented in Appendix in the 
corresponding tables alongside with the results of the tests that we conducted. In 
particular, in Table 6 ROAA, Group 1 Table 8 ROAA, Group 2 determinants affecting 
ROAA can be compared for the 2 groups while Table 7 NIM, Group 1 and Table 9 NIM, 
Group 2 can be used on purpose of comparison for the determinants of NIM. We 
should highlight that the null hypothesis of Hausman test rejected only in group 1 but 
we proceed with fixed effect model in group 2 as well. This happened due some 
limitations of Eviews which lead us to an error while calculating Hausman test. 
However, this is something common when the panel data sets lack of quantity in 
addition to large amounts of independent variables. Moreover, we are able to use 
fixed effects models if we consider that it is a more appropriate model for our 
research, no matter what the tests resulted in. 
Comparing the determinants of ROAA for the 2 groups we observe that there is only 
one determinant which is significant and has the same sign in both groups. 
Surprisingly, NLTA is significant at 1% and positive related with banks’ profitability in 
terms of ROAA. The result confronts Demirkuc-Kunt and Huizinga (1999) who found 
that loans to asset ratio is positive related with NIM and negative related with ROA. 
Another uncommon result is that T1 ratio affect only group 1 (significant at 1%) 
because it is one of the most recent imposed regulators and it is the only capital 
adequacy measure in our model.  According to Berger (1995), Goddartet et al. (2004) 
and Athanasoglou et al. (2006) higher capital-based ratios lead to higher profitability 
ratios. 
LIQ ratio found to be positive (0.1) and significant at 5% for Group 1 while negative 
but insignificant for group 2. Regarding the group 1 we observe that liquidity ratios 
affect in a more consistent way the ROAA. 
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Regarding the macro-economic factors which is a vital part of our research, inflation 
affect negatively group’s1 ROAA at significant 5% while group’s 2 ROAA is affected 
slightly positive although significant at 1% by GDP growth rate and significant at 5% by 
the unemployment. We would except a different signal for the latter determinant 
according to Bordeleau and Graham (2010). 
Regarding NIM our results are more robust and our results seem to be more consistent 
between the 2 groups. Both groups are affected at significant 1% from T1 ratio but in 
a slightly different way (0.03 and -0.02 each group respectively). Also, LIQ ratio follows 
with the same pattern as its values are 0.03 for group 1 and -0.009 for group 2 at 
significant 1% for both groups.  
NLTA for group 1 is 0.04 at significant 1% which indicates that banks’ might have 
opportunities for higher interest margins with higher liquidity. On the other hand, 
some diseconomies of scale are observed in group 2, measured by the negative sign 
of SIZE (-0.45) at significant 1%. 
Last but not least, the macro-economic factors are all significant AT 1% for group 1 but 
with unexpected results regarding the GDP growth rate (-0.16) and the unemployment 
rate (0.061). The effect of unemployment remains ambiguous considering the 
negative effect which has in group 2 (-0.05) at significant 1%. Inflation is more 
consistent in our research and react in the same way for both groups with a negative 
and significant effect. 
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5 Conclusion 
This study has been conducted on purpose of a master dissertation thesis for 
International Hellenic University. However, it can also adduce new findings in a 
restricted literature. 
In particular the research examines the determinants of profitability on perspective of 
liquidity. To measure the profitability we used ROAA and NIM ratio while our 
independent variables derived from balance sheet, as well as from liquidity ratios and 
macro-economic factors. Also, an indicative strong capital adequacy ratio added as 
independent variable (T1 capital ratio). Our bank-specific factors were: 1) Net loans to 
total assets, deriving from asset side of balance sheet, 2) LIQ ratio, which combines 
both asset and liabilities side of balance sheet as it takes into account customers’ 
deposit and shot term funding and 3) A financing gap standardized and expressed in 
terms of total assets. 
We formed 2 groups of countries with a total of 28 banks for the time-window of 2011-
2016 to capture the recovering period from financial crisis. The first group contained 
15 banks from Greece, Italy and Spain and the second one 13 banks from Germany 
and France. Data obtained from reliable sources and missing data calculating by 
author.  
Despite the similarities in banks characteristics (as you can see in Figure1 to Figure 10) 
we failed to capture a pattern for the determinants in bank profitability. However, the 
procedure which we follow is solid and our results should be considered robust. 
Our research used quite limited data regarding the previous literature and this can be 
consider as a limitation. We faced some issues in our econometric analysis due to 
insufficient data that could have been avoided if we analyzed a larger time-window or 
if we have added more banks. However, because some standard criteria should be 
met for a bank to participate the latter solution couldn’t have been resolved.  
T
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Abbrevations 
ASF Available Stable Funding 
BCBS Basel Committee on Banking Supervision 
CAR Capital-asset ratio 
EBA European Banking Authorities 
EBU European Banking Union 
ECB European Central Bank 
EDIS European Deposit Insurance Scene  
ESRB European Systemic Risk Board 
GDP Gross Domestic Product 
GMM Generalized method of moments 
HQLA High-Quality Liquid Assets 
IMF International Monetary Fund 
LCR Liquidity Coverage Ratio  
NIM Net Interest Margin 
NLTA Net loans to Total Assets  
NSFR Net Stable Funding Ratio 
OBS Off-Balance Sheet   
OLS Ordinary least square method 
PSM Profit-shared margin 
ROA Return on Assets 
ROAA  Return on Average Assets  
ROAE Return on Average Equity 
ROE Return on Equity  
RWA Risk-Weighted Assets 
SRM Single Resolution Mechanism  
SRF Single ResolutionFund 
SSM Single Supervisory Mechanism  
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Appendix 
Table 1 - Participating banks and group separation 
Group 1  Group 2 
Greece Italy Spain France Germany 
Piraeus bank Unicredit Banco Santander 
BNP 
Paribas 
Deutsche Bank 
National Bank 
of Greece 
Intesa Sanpaolo 
BancoBilbao Vizcaya 
Argentaria(BBVA) 
Credit 
Agricole 
Commerzbank 
Eurobank 
Ergasias 
Banca Monte dei 
Paschi Di Sienna 
Caixabank 
Societe 
Generale  
HypoVereinsbank 
(UniCredit Bank AG)  
Alpha bank 
Banca Nazionale 
del Lavoro 
Banco de Sabadell BPCE SA ING-DiBa 
  Mediobanca Bankia 
Credit 
Mutuel 
Deutche Postbank 
    
Banco Popular 
Espanol 
Le Crédit 
Lyonnais 
Deutsche Kreditbank  
      
HSBC 
France 
  
 
Table 2 - Variables definition 
 Notation Definition Expected effect 
Profitability ratios 
(Dependent variables) 
ROAA Return on average assets  
 NIM Net interest martin  
Bank-specific factors 
(Independent variables) 
T1 Tier 1 capital ratio + 
 NLTA Net loans to total assets + 
 SIZE Size of bank as natural logarithm 
of its assets 
+/- 
 LIQ Liquid assets to customers' 
deposits and short-term funding 
- 
 FGAP Bank's loan minus bank's deposit 
to total assets 
+ 
Macro-economic factors 
(Independent variables) 
GDP Gross domestic product growth 
rate 
+ 
 INF Inflation in terms of CPI +/- 
 UNEMP Unemployment rate (annual) - 
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Table 3 - Descriptive Statistics 
      Mean  Median  Maximum  Minimum  Std. Dev. 
ROAA Group 1 -0,71 0,15 4,43 -13,41 2,45 
  Group 2 0,23 0,24 0,57 -0,41 0,18 
NIM Group 1 2,05 1,88 4,11 0,95 0,68 
 Group 2 1,06 1,03 1,94 0,31 0,34 
T1 Group 1 11,68 11,67 17,60 -6,00 3,01 
  Group 2 12,66 12,20 25,10 7,71 3,18 
NLTA Group 1 60,84 59,14 80,93 40,81 7,89 
 Group 2 43,16 36,08 100,93 14,70 21,58 
LIQ Group 1 16,69 12,03 42,20 26,16 11,56 
  Group 2 53,44 58,97 112,87 4,89 30,94 
FGAP Group 1 14,44 12,50 44,05 -0,91 9,38 
 Group 2 1,85 2,89 46,89 -17,51 12,49 
SIZE Group 1 19,13 18,91 21,02 17,71 0,99 
  Group 2 19,87 19,84 21,50 17,92 1,10 
GDP Group 1 -0,84 -0,05 3,24 -9,18 3,01 
 Group 2 1,29 1,10 3,72 0,22 0,89 
INF Group 1 0,82 0,24 3,33 -1,74 1,58 
  Group 2 1,06 0,86 2,11 0,04 0,79 
UNEMP Group 1 19,41 21,39 27,47 8,35 6,26 
 Group 2 7,60 8,81 10,36 4,12 2,46 
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Table 4 - Group 1 correlation matrix 
 T1 NLTA LIQ FGAP SIZE GDP INF UNEMP 
T1 1        
NLTA -0,27 1       
LIQ -0,07 -0,47 1      
FGAP -0,34 0,47 0,18 1     
SIZE -0,06 -0,41 0,57 -0,34 1    
GDP 0,40 -0,26 0,21 -0,29 0,33 1   
INF -0,58 0,20 0,22 0,55 0,15 -0,54 1  
UNEMP 0,23 -0,10 -0,55 -0,60 -0,12 -0,11 -0,32 1 
 
Table 5 - Group 2 correlation matrix 
  T1 NLTA LIQ FGAP SIZE GDP INF UNEMP 
T1 1         
NLTA -0,26 1             
LIQ 0,16 -0,90 1       
FGAP -0,30 0,22 0,13 1         
SIZE 0,05 -0,79 0,62 -0,19 1     
GDP -0,02 0,17 -0,24 0,01 -0,12 1     
INF -0,11 0,06 -0,07 0,13 -0,05 0,21 1   
UNEMP -0,18 -0,41 0,55 0,24 0,35 -0,36 -0,19 1 
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Table 6 ROAA, Group 1 
Correlated Random Effects - Hausman Test  
Test cross-section random effects  
     
     Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  
     
     Cross-section random 18.829647 8 0.0158 
     
     
Test Statistic   d.f.   Prob.   
    
    
Breusch-Pagan LM 128.0261 105 0.0629 
 
Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 11.34500 26.55870 0.427167 0.6707 
T1 0.405642 0.076918 5.273666 0.0000 
NLTA 0.171170 0.038622 4.431905 0.0000 
LIQ 0.108433 0.041217 2.630800 0.0107 
FGAP -0.002064 0.069430 -0.029722 0.9764 
SIZE -1.701102 1.380866 -1.231910 0.2226 
GDP 0.306927 0.173934 1.764617 0.0826 
INF -1.652830 0.692663 -2.386198 0.0201 
UNEMP 0.266017 0.170200 1.562971 0.1231 
 
R-squared 0.529343 
Adjusted R-squared 0.324379 
F-statistic 2.582616 
Prob(F-statistic) 0.001067 
 
 
Table 7 NIM, Group 1 
Correlated Random Effects - Hausman Test  
Test cross-section random effects  
     
     Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  
     
     Cross-section random 41.444450 8 0.0000 
     
     
 
Test Statistic   d.f.   Prob.   
    
    
Breusch-Pagan LM 155.9786 105 0.0009 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -5.220654 2.275682 -2.294105 0.0245 
T1 0.033260 0.013047 2.549317 0.0128 
NLTA 0.040710 0.008604 4.731593 0.0000 
LIQ 0.035851 0.010137 3.536772 0.0007 
FGAP 0.866660 1.926825 0.449786 0.6541 
SIZE 0.138583 0.114277 1.212688 0.2290 
GDP -0.185071 0.033869 -5.464243 0.0000 
INF -0.390525 0.118806 -3.287065 0.0015 
UNEMP 0.061643 0.016971 3.632370 0.0005 
 
R-squared 0.616817 
Adjusted R-squared 0.551273 
F-statistic 9.410680 
Prob(F-statistic) 0.000000 
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Table 8 ROAA, Group 2 
Correlated Random Effects - Hausman Test  
Test cross-section random effects  
     
     Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  
     
     Cross-section random 0.000000 8 1.0000 
     
     
* Cross-section test variance is invalid. Hausman statistic set to zero. 
Test Statistic   d.f.   Prob.   
    
    
Breusch-Pagan LM 89.29724 78 0.1796 
 
 
    
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -3.353781 1.708274 -1.963257 0.0545 
T1 -0.000502 0.006773 -0.074151 0.9411 
NLTA 0.009472 0.002695 3.514447 0.0009 
LIQ -0.001236 0.001292 -0.956016 0.3431 
FGAP -0.005987 0.003488 -1.716172 0.0916 
SIZE 0.152025 0.083952 1.810865 0.0754 
GDP 0.011846 0.002654 4.464186 0.0000 
INF -0.014428 0.010740 -1.343391 0.1845 
UNEMP 0.031022 0.014794 2.096963 0.0404 
 
R-squared 0.593814 
Adjusted R-squared 0.451292 
F-statistic 4.166483 
Prob(F-statistic) 0.000012 
 
 
Table 9 NIM, Group 2 
Correlated Random Effects - Hausman Test  
Test cross-section random effects  
     
     Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  
     
     Cross-section random 0.000000 8 1.0000 
     
     
* Cross-section test variance is invalid. Hausman statistic set to zero. 
Test Statistic   d.f.   Prob.   
    
    
Breusch-Pagan LM 105.3465 78 0.0213 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 11.92616 2.959689 4.029533 0.0002 
T1 -0.022206 0.007195 -3.086417 0.0032 
NLTA -0.008962 0.007931 -1.129867 0.2637 
LIQ -0.009266 0.002428 -3.816691 0.0004 
FGAP 0.003165 0.004844 0.653300 0.5164 
SIZE -0.456359 0.126388 -3.610789 0.0007 
GDP -0.006199 0.041820 -0.148240 0.8827 
INF -0.212602 0.084456 -2.517300 0.0149 
UNEMP -0.053902 0.018206 -2.960710 0.0046 
R-squared 0.926486 
Adjusted R-squared 0.891143 
F-statistic 26.21393 
Prob(F-statistic) 0.000000 
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Figure 1 - ROAA 
 
Figure 2 - NIM 
 
Figure 3 - GDP growth rate 
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Figure 4 - Inflation 
 
Figure 5 - Unemployment rate 
 
Figure 6 - T1 capital ratio 
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Figure 7 - Net Loans to Total Assets 
 
Figure 8 - LIQ ratio 
 
Figure 9 - Financing gap ratio 
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Figure 10 - Size expressed as log of assets 
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